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More reliable, less expensive, easier 
to manage and faster than Telemetry 
using analog dial-up systems. 
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service.  



Air Quality Monitoring & 
Telemetry in Ohio

� 100 continuous and automated air quality  
monitoring sites in Ohio.  

� Telemetry used was the Plain Old Telephone
Services (POTS) analog lines at all sites. 
-- System ok for polling sites once daily. 
-- but, expensive to use for increased polling and 
reporting to support near real-time web reports,
Ozone Mapping, Air Quality Index and     
Forecasting.

� Was there a better Alternatives for Ohio?
� Yes, and we needed to do it in a cost effective way if 
we want to get data to our customers in a timely 
manner when useful.  



TELEMTRY FOR DUMMIES (like me)

� Telemetry is a means for moving something from one 
point to another. 

� Past popular equipment, analog land phone lines  
and analog modems for moving air data.  

� New Alternatives to the above:  leased lines, cable 
modems, Ethernet/LAN, Satellite & Cellular. 

� Current Telemetry for air quality data collection and 
reporting in Ohio is Hybrid:  Digital cellular 97%, 
analog phone lines 2%, Ethernet 1%. 

� Current telemetry parts:  analog modems, digital 
cellular modems, terminal servers, Ethernet direct.



Possible Digital-Cellular Issues

� Can our data acquisition system poll using IP 

addresses instead of phone numbers?

� Which data communication devices can be 

used with our data loggers?

� Does the remote system stay connected?

� Stayalive ping feature for Ravens

� What type of interface cables are needed? 

� Does it save money and improve performance?

� Is the remote equipment secure?



Telemetry Upgrade Solution: Digital Cellular

After evaluating available technologies and 
services, Ohio purchased and implemented:

� 100 Cellular Modem Devices @ $475 each at remote 
sites

� Data-Packet-Service -- with UNLIMITED bandwidth / 
site / month @ $10 / month allowing us to Poll for air 
data over the Internet from anywhere at anytime.

� Eliminates per-call and toll charges per connection.  

� Uses static public IP addresses over the internet…
just substitute IP Addresses w/port #s for phone 
numbers.  
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Digital Modem STUFF

� Airlink Raven

� Has imbedded OS and operates similar to 

analog modems using “AT” command set.

� Setup with a public and static IP address

� Establishes connection via IP Socket.

� Enables remote polling over internet.

� Enables remote terminal session over 

internet using link-to-logger or hyper-

terminal session.



Raven

Features
•High speed data transfer rate 

•Full duplex transceiver

•Low power consumption

•IDEN - Nextel

•CDMA 1XRTT – VZW, SPCS, Alltel

•GPRS, EDGE – Cingular, Dobson

•Environmental operating range –30 to +75 C

•LEDs show status of modem operation

•Serial port for mobile data applications

•Over the air programmable firmware upgrades

•On-board ARM processor - ALEOS

•Class I Division II certified (Gas & Oil Industry)

Applications
•Utilities

•Telemetry/SCADA

•Fire/EMS/Police

•Workforce Automation

•ATM/POS

•Router Back-up



Security

� Ways to secure Ravens using static and public     
IP addresses.  

� Use “Friendly IP” list for Raven

� Use Raven to Raven polling scenario

� Only acknowledge approved IP addresses or 
subnets

� Getting Through Agency IT Firewalls

<>  Port usage for polling (use 9887 and     

9881 to maintain compatibility with 

ESC/Agilaire)

� Do the Ravens stay connected (KeepAlive)? 



Benefits Review

� Cost Savings. 

� Faster.

� More Reliable.

� Unlimited bandwidth allows for greater access.  

� More bandwidth available than current system?

� Multiple concurrent connections (polling and 
link-to-logger types) 

� Allow data verification and system diagnostics 
from anywhere with a PC and internet 
connection.



Thank You for Your Time Today! 

For information contact chris.galilei@epa.state.oh.us

Questions?



Air Quality Data Systems

� How to Configure EDAS-Ambient and 
ATX systems. 

� Remote Telemetry Equipment Access 
and Maintenance.

� How to configure Raven cellular   

wireless modems.

� Cables.

� Logger Tweaking

� Abstract



EDAS-Ambient Configuration:
Polling using Ethernet (1/3).



EDAS-Ambient Configuration:
Polling using Raven Modem (2/3).



EDAS-Ambient Configuration:
Polling using Raven Modem (3/3).



ATX Config Changes (1 of 3) 
Conduit Properties.



ATX Config Changes (2 of 3)
Local Command Properties



ATX Config Changes (3 of 3)
Remote Modem Properties



Raven Setup – Info Page



Raven Setup – Status Page



Raven Setup – Common Miscellaneous Page 



Raven Setup – Common Serial Page



Raven Setup – Common TCP Page



Raven Setup – Common UDP Page



Raven Setup – Common DNS Page



Raven Setup – Common Dynamic Page



Raven Setup – PPP / Ethernet Page



Raven Setup – Common Passthru Page



Raven Setup – Common SMTP Page



Raven Setup – common Other Page



Raven Setup – Common Low Power Page



Raven Setup – Common Friends Page



Raven Setup – Logging Page



Raven Setup – Telemetry Page



Raven Setup – Address List  Page



Raven Setup – ??? Page



CABLES

For information contact chris.galilei@epa.state.oh.us

SITE: Raven modem with:  

logger model port cable Connector Connection

8800                   modem only            modem        9M/25M Raven TO logger 9600

8800                   modem only            null              25M/9F          Digi1-SP to logger       

8816                   modem or port1      modem        9M/9F   Raven TO logger 19200

Office:
Serial                 port 1 or 2               modem         9M/9F            PC to Raven 

Serial                 port 1 or 2               null           9F/9F             PC to Digi1-SP

W/Ethernet:       RJ45s  patch-cables # 20 @ 10' to 15' in length

Using Terminal Server with:
Logger model port cable Connector Connection

8800                   modem                   null             25F/25M        T_Server/Logger  

8800                   rs232                      modem         25F/25M        T_Server/Logger 

8816                   Modem                   null             25F/9F           T_Server/Logger   

8816                   port1                       null         25F/9F           T_Server/Logger

Old office and terminal server stuff:
Logger model port cable Connector Connection

Serial:               port 1 or 2                Null           25F/9F            T_Server to PC

adapters                 9F/9M @ # 10  



Logger Tweaking

For information contact chris.galilei@epa.state.oh.us

Here's a suggestion that can improve the reliability of remote communications with 

loggers using Raven modems that requires a slight change to the logger systems 

setup.   

* NOTE: when implementing this logger setup change, all memory in the logger is 

wiped, including configurations and hourly pollutant data.  

** NOTE_2: Before making these changes you should poll your logger(s) for current 

or missed data, then do a cold start on-site, and then reconfigure the logger.

The suggestion is to change logger port-settings in setup for a Raven modem to be:

Enabled:  Yes 

Baud/bits/Parity:  19200/8/N
Delay:  0 (zero)

Device Type:  DU!TIME
Interface:  



O h i o  T e l e m e t r y  U p g r a d e s  f o r  A u t o m a t e d  S y s t e m s  t h a t  C o l l e c t  a n d  R e p o r t  A i r  Q u a l i t y  D a t a

A b s t r a c t :    

I t  b e c a m e  e x p e n s i v e  f o r  t h e  O h i o  E P A  a n d  O h i o  L o c a l  A i r  A g e n c i e s  t o  o p e r a t e  t e l e m e t r y  s y s t e m s  
f o r  c o l l e c t i n g  a n d  r e p o r t i n g  a i r  q u a l i t y  d a t a  f r o m   r e m o t e  a i r  p o l l u t i o n  m o n i t o r i n g  s i t e s  i n  O h i o  t o
v a r i e d  a n d  i n c r e a s i n g  n u m b e r  o f  c u s t o m e r s .   T h e  O h i o  n e t w o r k  o f  c o m p l i c a t e d  c o n t i n u o u s  a i r
q u a l i t y  m o n i t o r s  h a s  g r o w n  c o n s i d e r a b l y  s i n c e  t h e  e n d  o f  t h e   l a s t  c e n t u r y ,  a n d  t h e  d e m a n d  f o r

m e a s u r i n g ,  c o l l e c t i n g  a n d  r e p o r t i n g  m o r e  a i r  q u a l i t y  d a t a  s o o n e r ,  a n d   m o r e  f r e q u e n t l y  f o r  a
g r o w i n g  n u m b e r  o f  d a t a  c u s t o m e r s ,  h a s  a l s o  i n c r e a s e d  d r a m a t i c a l l y .  

T h e  a i r  s a m p l i n g  a n d  d a t a  p r o c e s s i n g  e q u i p m e n t  a n d  s e r v i c e s  i n v o l v e d  i n  g e n e r a t i n g  d a t a  u s e d  t o  
d e m o n s t r a t e  w h e t h e r  a n  a r e a  m e e t s  a  N A A Q S  o r  t o  s u p p o r t  e n f o r c e m e n t  o r  p e r m i t  r e g u l a t i o n s  i s
e x p e n s i v e .    U s u a l l y ,  C a p i t o l  e x p e n s e s  a r e  i n v o l v e d  i n  j u s t  s t a r t i n g  u p  a  n e w  a m b i e n t  m o n i t o r i n g
s i t e .   I t  w a s  n e v e r  i n e x p e n s i v e  t o  c o l l e c t  d a t a  m e a s u r e d  a t  t h e s e  a i r  m o n i t o r i n g  s i t e s  f o r  t h e

a f o r e m e n t i o n e d   r e a s o n s  a n d  r e p o r t  t h e m  o n  a  " m o n t h l y "  b a s i s  i n  t h e  p a s t .   P r e s e n t l y ,  h o w e v e r ,
w e  a l s o  r e p o r t  a i r  q u a l i t y  d a t a  m e a s u r e d  i n  O h i o  t o  a d d i t i o n a l  c u s t o m e r s  o n  a n  " h o u r l y "  u p d a t e
b a s i s .   M o r e  E n v i r o n m e n t a l  m o n i t o r i n g   f o r  p u b l i c  a c c e s s  &  c o m m u n i t y  t r a c k i n g  i s s u e s
( E M P A C T )  i n f o r m i n g  t h e  p u b l i c  a b o u t  n e a r  r e a l- t i m e  a i r  p o l l u t a n t  c o n d i t i o n s  a t  g r o u n d - l e v e l  h a s
p u s h e d  t h e  i n f r a s t r u c t u r e  s u p p o r t i n g  t h e  a m b i e n t  a i r  m o n i t o r i n g  w o r k  i n  O h i o  t o  i t s  e f f i c i e n c y
a n d  b u d g e t a r y  l i m i t s  ( E M P A C T  e x a m p l e s :  a i r  q u a l i t y  i n d e x e s ,  o z o n e  a n d  p a r t i c u l a t e   m a p p i n g ,

f o r e c a s t i n g ,  O z o n e  a c t i o n  d a y s  e t c . ) .   

W e  n e e d e d  t o  d e t e r m i n e  a n d  d e m o n s t r a t e  t h a t  t h e r e  i s  a  b e t t e r ,  l e s s  e x p e n s i v e  m o r e  r e l i a b l e  a n d
f a s t e r  w a y   t o  f a c i l i t a t e  t h e  a u t o m a t i c  c o l l e c t i o n  a n d  r e p o r t i n g  o f  a i r  q u a l i t y  d a t a  f r o m  t h e  f i e l d  o n
a n  h o u r l y  b a s i s   t o  s u p p o r t  n e w e r  p u b l i c  a w a r e n e s s  ( E M P A C T )  i s s u e s .   I n  a  s h o r t  t i m e ,  w e  w o u l d
f i n d  t h a t  w e  c a n  u p g r a d e  a n d  i m p r o v e  t h e  o r i g i n a l  t e l e m e t r y  s y s t e m  u s e d  t o  c o l l e c t  a n d  r e p o r t  a i r
q u a l i t y  d a t a  f r o m  t h e  f i e l d . .   H y b r i d   t e c h n o l o g y  i n c l u d i n g  a  s y s t e m  u s i n g  d i g i t a l  m o d e m s  a n d

d a t a - p a c k e t  s e r v i c e s  t h r o u g h  c e l l u l a r  s y s t e m s  a n d  t h e  I n t e r n e t  i s  p o s s i b l e  i n  p l a c e  o f  a n a l o g  
m o d e m s  a n d  d i a l- u p  p h o n e  l i n e s .  S i t e  d a t a  l o g g e r  a c c e s s  v i a  t h e  I n t e r n e t   a l s o  s i m p l i f i e s  a n d
p e r m i t s  b e t t e r  m e a n s  o f  r e m o t e  o n - l i n e  d i a g n o s t i c s  f o r  m o n i t o r i n g  s p e c i a l i s t s ,  f r o m  a n y w h e r e .   

A f t e r  r e s e a r c h ,  t e s t i n g ,  p u r c h a s i n g  i m p l e m e n t a t i o n  a n d  t w e a k i n g  o c c u r r e d ,  o u r  n e w  t e l e m e t r y
s y s t e m  n o w  o p e r a t e s  a t  h i g h e r  d a t a  t r a n s f e r  r a t e s  a n d  t h e  O h i o  E P A  p a y s  o n l y  $ 1 3 . 0 0  ( t o t a l )  p e r

m o n t h  p e r  s i t e  f o r  s e r v i c e  o n  e a c h  a c t i v a t e d  d i g i t a l  c e l l u l a r  m o d e m ,  e a c h  h a v i n g  " a n  u n l i m i t e d
b a n d w i d t h . ”   I n  c o n t r a s t ,  D A P C  u s e d  t o  p a y   $ 3 0  t o  $ 6 0  p e r  m o n t h  p e r  a n a l o g  p h o n e  l i n e ,
v a r y i n g  t o l l  c h a r g e s  a n d  w o r k i n g  w i t h  n i n e  d i f f e r e n t  p h o n e   c o m p a n i e s  t o  t e l e m e t e r  d a t a  a t
s l o w e r  b a u d  r a t e s .   W e  c a n  n o w  p o l l  a n d  r e p o r t  d a t a  f r o m  1 0 0  a u t o m a t e d   c o n t i n u o u s  g a s e o u s
a n d  p a r t i c u l a t e  a i r  q u a l i t y  m o n i t o r i n g  s i t e s  i n  l e s s  t h a n  f i v e  m i n u t e s .   I n  a d d i t i o n ,  t h e  O h i o  E P A
n o w   n e e d s  o n l y  p r o c e s s  o n e  i n v o i c e  p e r  m o n t h  f o r  a l l  1 0 0  d i g i t a l  c e l l u l a r  m o d e m s  u s e d . .   M a n y
o t h e r  b e n e f i t s  e x i s t  f o r  h a v i n g  m a d e  t h e  t e l e m e t r y  u p g r a d e  a n d  c u r r e n t  e s t i m a t e s  i n d i c a t e  t h a t  t h e  

O h i o  E P A  n o w  s p e n d s  a p p r o x i m a t e l y  $ 1 3 5 , 0 0 0  l e s s  a  y e a r  f o r   t e l e m e t e r i n g  a i r  q u a l i t y  d a t a .   
A  t e c h n i c a l  d i s c u s s i o n  o f  e l e m e n t s  i n v o l v e d  i n  t h e  t e l e m e t r y  U p g r a d e  a n d  t r a n s i t i o n   i s
f o r t h c o m i n g .   
C h r i s  G a l i l e i ,  E n v i r o n m e n t a l  M a n a g e r ,  O h i o  E P A
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